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(57)Abstract 

PROBLEM TO BE SOLVED: To furthermore improve the stamping workability (the reduction of the wear of a stamping die and the burrs 
and sagging in a copper alloy sulyected to punching) of a Cu-NI-Si series alloy while satisfactorily maintaining its strength, electric 
conductivity, stress relaxation resistance and plating properties. 

SOLUTION: This invension is composed of a copper alloy having a compsn, contg.. by weight 0.1 to 4.0% Ni. 0.01 to 1.0% Si, 0.01 to 5.0% 
Zn and 0.0001 to 0.005% S, furthermore contg. one or > two kinds of elements selected from the group of 0.00003 to 0.003% Se, 0.00003 
to 0.003% Te. 0.00003 to 0.003% Sb and 0.00003 to 0.003% Bi by 0.00003 to 0.005% in total, and the balance Ou with inevitable impurities. 
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(54) «^ • mT^SSffl^^^ 



(57) mm 

[mm] c u - N i - s i m-^^com^. mmm. m 

N i : 0. 1~4. Owt%. S i : 

0. 01~1. Owt%, Zn : 0. 01~5. Owt 
%. S:0. 000 1~0. 0 0 5wt%^^Wb. 3 
6{CS e:0. 00003 ~0. 0 03wt%, Te: 
0. 000 03—0. 00 3wt%, Sb:0. 000 
03 ~0. 003wt%. Bi :0. 00003 ~0. 
0 0 3 w t %©^J: 9 mtRLtcTC^O 1 «X« 2 SJW± 
*^i+-C0. 0 000 3-0. 0 05wt%$WL. » 



C2) 



1 1 -2 56 2 5 6 



[fS^^l ] N i : 0. 1^-4. 0 w t S i : 
0. 01-1. Owt%. Zn : 0. Ol-'S. Owt 
S:0. 0 05w t%«T^$WO. Se:0. 0 
0 3 w t Te:0. 003wt %tiT. S b : 

0 . 0 0 3 w t %&Lr. B i : 0 , 0 0 3 w t %\^Xf<D 
ffifcfc03lJ;?U/c7U^<Dl«X«2««±^^it'C0. 0 
0 5 w t %«T^WU. ^m^C uRZ^:^^m^m^f)^ 

c <b ^i^m cb -r ^ X ^ > f > yjjaxmc® n-s m 

[f»:*S2 ] N i : 0. 1--4. 0 w t%, S i : 
0. Ol-'l. Owt%. Zn : 0. 01--5. Owt 
S:0. OOOl'-O. 0 0 5wt%^$WL. S 
e : 0. 0 00 03-0. 00 3wt%. Te:0. 0 

0 0 0 3-0, 0 0 3wt%. Sb:0, 0 00 03- 
0. 003wt%. Bi:0. 00003-0. 003 
w t %(Dgp J: ^ miRLfc7vm<D 1 2 «W±^^ff- 

ro. 0 0 0 0 3-0. oo5wi%^mL. m^^^c 

u RC/:^ pJiS^*rBq}575> ht^^Ct ^mmt T €> X 3? > 

> ^jraxttocMti^m^ • m^^ffumm^^. 20 

Cii*:a3] $6&CPb:0. 00 0 1—0. 05w 
t%. C:0, 0001-0. 0 1 w t%(Di¥<fc03M3K 
L/fc^^cD l«Xt*2a^'&it'C0, 00 0 1-0. 0 

5 w t ^ct ^^Wittrhm^m i 2 ccia 
[isa^^4] 5^tcp:o. 0001-0. Iwt 

Al : 0. 0005-0. 3 w t %CD^?!)^65MtR t> 
/cl«X^i2a^'&it'C0. 0 0 0 1-0. 3wt%^ 
WrSCi?rJt*m<i:'r€>ii3t311-3CDl^-rn3J^HCtEt8 30 

[li:^Ji5] S^CCMg : 0. 0 0 1~1. 5wt% 

[iS*:B6] $6(CMn : 0. 00 1-0. 5wt 
Fe : 0. 00 1-0. 0 3wt%*vi. Co : 
0. 001-0.1wt%. Ag:0. 0003—0. 
lwt%. Cr:0. 0005 — 0. 0 1 wt%. Z 40 
r:0. 0005 — 0. 01wt%. Ti :0. 000 
5-0. 0 1 w t%(Dgf?&^63iJRL/ci«X6^2«K(± 
^^itt?0. 0 00 3—0. 7 w t%^W"rec<i:*J|# 

mi-r-sii^Ji 1 -5oc^-rn7!)^tcfet£$n/cx^>e 
[fi^tii? ] $ h^cmm^mm3 o p p mOT. 
^wsi 0 ppmiyT^wr€>c<b*iKpm<t-r-&i»5}c]i 

1 - 6 cr)l^-rn7!?HCi2|g^ tlfcX ^ > f > ^^PXttCCffi 
[ffARiiS] 36tCSn:0. 0 1-8. Owt%^ 50 



s n/cx ^ > b-> iS^snxtttcsti^msi-m^'gBfnfflaa 
[0 0 0 n 

•m^aip°ptcffli:^>sx^>t:->^''j]nxtt. «s6o$tt. w 

[0 00 2 ] 

>tfl£-r6/ces?)Cc. Cu-N i - S i^SB^^iLr. 

^tf#ga^8 - 3 1 9 5 2 m<^mcm^^tvc\.^^^ 

"yU. Ni :0. 4 — 4. 0wt%. Si :0. 1 — 
1. Owt%. Zn : 1. OSS- 2. Owt%. Cr : 
0. 00 0 1-0. 0 1wt%.Mg:0. 00 0 1 — 
0. 00 lwt%. RZ^Sm(fCmOX. Mn : 0. 0 1 
— 0. lwt%. Al :0. 0001—0. 01wt% 

[0 00 3 ] v-i'yiy-A^m^fit. m^^m^fb 

X 5 n^Tc i ^ cc#^i-r y . tctitj: ty)mt}'J^^tj: c ^ c 
i^r^>. x^>e>i5^jjnx&cML/r«+»i«i^^T. 

[0004] 

N i - s i m^^(D^m. mmm. mmtimmmi^. 
> b > ^^McDjg*^ Ro^'fTS ^ »nx 5 n/ciH^^Gc 4o 

[0 00 5] 

[tsgi^r^^^-r^/cisb©^®] *i%B^tcos^m^ ' 

S^ffamm-^Mt. Ni : 0. 1-4. Owt%. Si : 
0. 01-1. Owt%. Zn : 0. 01-5. Owt 



C3) 

3 

S : 0. 0 05wt%WT?r$*U. Se : 0. 0 
0 3 w t %lTf. Te:0. 003wt %IUT. S b : 
0 . 0 0 3 w t %aT. B i : 0 . 0 0 3 w t %\^JLT<0 

SCCOC^rta:. 0. 0 00 1--0. 0 0 5wt%C7> 
ffifflrt-C. Se\ Te. Sb. Bi (t^±*AS¥7C^i 
U^) tCOC^Tti, Se:0. 00003--0. 003 
wt%. Te:0. 000 03^0. 0 0 3 w t S 
b:0. 00003-^0. 0Q3wt%. Bi:0. 0 10 

00 03-0. oo3wt%(Dffifflrt-c. cnh(o\m 

X«2M«±*^itr'0. 00 0 03--0. 0 0 5wt 

[0 00 61 ±iamm • m.^m&mm^{t. ^ 6tc. 

®Pb:0. 0 0 0 1 --0, 0 5wt%. C:0. 00 
0 1--0. 0 1 w t%CDSf (BTcmiC^^) 
/c7C^<Dl«X«2«'g:^it'C0. 0 00 1-0. 0 5 
wt%. ®P:0. 0001-0. lwt%. Al: 
0. 00 0 5-0. 3 w t%OSf (C©f7U*<bC^0) :;5> 

e>®»?L/ciax&s2M^^itro, 00 0 1-0. 3 20 

wt%. OMg :0, 001-1. 5wt%. ®Mn : 
0. 001-0. 5wt%. Fe:0. 001 — 0. 0 
3wt%*?S. Co:0. 001-0, lwt%. A 
g:0. 0003 — 0. lwt%. Cr:0. 0005 
-0. 01wt%. Zr:0. 0 0 0 5 — 0. Olwt 
%. Ti :0. 0005-0. 0 1 wt%(Dgf (DSfTC 
^it^^) ;!)^6jW;?L/cl«X«2««±^^tf-rO. 

0 0 0 3-0. 7wt%^. B-D. Mg*-en-en# 

6a 30 

[0 00 7] ±iBm» • m^gPn°afflS5i^^^i. mm^m 

fi^ 3 0 p p miUT. 7K^^WS^ 1 0 p p mWTCCJI 
SeccSn:0. 0 1-8. 0wt%*$Wr 
[0 00 8] 

(N i ) N i «S i ttht^mm-^^Ctt^J^^ . N i 
-s iYb^5K5=^^^i±. ifl^ttSa^BfD:^;^^ 40 
*#tt^r^±$#6^m^W-r6o 0. iwt%*i^rii 

i^jrl^o fie-:>r. Ni(D^WS«0. 1-4. Owt%<J: 

(Si) s i «N i tti^^cmm-^^ct(*cx^^ N i 
^^tt^r^±^-i±'E>?j!j*^Wr€>o 0. oiwt%*^^lr' 



I^H^ 1 1 -2 56 2 5 6 
4 

<?tcc^ sfor. si(D^wa«o. 0 1-1. owt 

[0 00 9] (Zn) Wv^^U-Sx3>1i(D[^_t, S 
nRZ^Sn^lt>-y^(0^ ^:!^iJ-^^(Omm. SnR 

^mth. 0. 0 1 w t%*?ii'C(i-e-<D^*5!>^i^^< . 

^^Mibf 6p fi^oT. ^CD^Wfi^O. 0 1-5. Ow 
[0010] (S) IS^CC^JJD^n^i. :7"UX^M 

cDS*^^/h5<T6(^ffl^Wb. ;;^^>b->^ttlx«o 
>'^'»;. /£:ti^fe^i>:^cC<*r6J':ci\ :?;^>e>^jjnxi4^ 
[^±$i±€>o s^wa;!)^o. 0 0 0 1 w t %*vir^i'e 

f^<tihi)^. 0. ooswi^j^igj^r^wr^iAg 

Ag;!)^5?^attCCSl^«ftHL^-r<J^cC6 (felf^Ag^^ 
tB<hl^^) „ COAgB^tJ. :$:'^^Agd6o^^tT 

/c65Pp1gii3^j:6. fitor. S^mWiXO, 0 00 1- 
0. 0 0 5 w t%<i:-r6o 

[0011] (ASfTcfSrSe. Te. Sb. Bi) C 
. f^ffl cc J: o r :7- u X ^Mcom€^/h 5 < 6 f^ffl ^ W 
i\ x^>b*>^»pxi4^[^±$-t±'S>o etor. y'l^:^ 

[0012] Se. Te. Sb. Bi <0^ 

m^^O, 0 0 3wt%^Mx.. ^/c^Scn^CD^ft^W 
St&^O. 0 0 5wt%?rax./cia^CCti. ^(D^^lfCA 
ges!)o# ^tf^i. Cti^O 

7n^t5l±C0{b^^. ^^m^cnecDTC^i S. Cu. 
AK Ag. Co, Cr. Fe. Ni. Sn. Pb. Z 

(DTtmo^mmiit. Se:0. 003wt %lTf. T 
e : 0. 0 03wt%JWT. Sb:0. 0 0 3wt%ia 
T. Bi :0. 0 0 3 w t%«T©^<i:0 3MJ;?U/c7C^ 
CD1®X«2SW±*0. 0 0 5wt%Ji(T-C%fc:fti« 



5 

-r^f)^. Se:0. 00003-0, 003wt%. T 
e : 0. OOOOS-'O. 00 3wt%. Sb:0. 0 
0003--0. 00 3wt%. Bi:0. 0 00 03- 

0. oo3wt%(om^K^miRLfcimxu2mi:x±(D 

^ft^Wfi?:)^0. 0 0 00 3-0. 0 05wt%-C^-S 

[0013] u^. ^^mmm(^c^&'r^±^(oit^ 

1 0 OOffl/mm' ^m^^tAgisb^^(Dycnm'^i)^ 
€>ft^l4^&i. 0 . la ml:X±<Dh(D^^ 1 0 0 0 fl/ 
[0 0 14] (Bmjvm: Ph. C) Ctl(^<D7umiit. 

ico . 0 0 0 1 w t %^m(Dt^iit. m^(omm^^+^ 

i?tj:i\ ^/c. Pb : 0. 05wt%|g^XtiC : 0. 20 
0. 0 5 w t%^Mx.^<*:. ^iEB#X&^i|i^Jjn^B#(D^ 

fie^r. Pb:0. 000 1-0. 0 5wt%. C: 

0. 00 0 1-0. 0 iMT i%(Dm<t:K^miRLfc7m(0 
l@Xt^2«^^ftrO. 00 0 1-0. 0 5wt%<!: 

[0015] (CSfjcm : P. A 1 ) cn6(Z>7um&i. 

fflp°pM^3(#T^^*^W^^c P : 0. 0 0 0 1 w t 
%^m.A\:0, 0 00 bw i%^m(Dt^i(t. m^:& 

P : 0. 1 w t%Mx.. A 1 : 0. 3 wt%M;l-Si. 

h^\.^\tcnh(Dimyjit2m<O^t\i)^0, 3wt%^ 

mmmmmmr-^^o se-^r. p : o. o o o i- 

0. lwt%. A1:0. 0005-0. 3 w t 
?^>5iilRL/ciaX«2a^^ifC0. 0 0 0 1-0. 
3wt%<h-r^o 40 

[0016] {Us) m^^^cmmt^t. mn^^-x 
mrsmnii^^mr^o o . o o i w t 

^CD^AS:^^>^«f < . 1 . 5 w t % ^ t . 'mM<D^\± 



mmW- 1 1-256256 
6 

-ecD^wa^ 0 . 0 0 1-1. 5 w t %^cpmt 

>:5^jjnXtt<Dffi7&^6{^MgRO'S&^^C^:^7i)^a^ Ll> 

sm^i^m^i^^t^<. ^^<DMg$*a (w t%) 
^ [Mg] . s^mm (wt%) ^ [s] tbfct^. 

0.2 5 [Mg] ^ [S] 

[00 17] (Daf^^:Mn. Fe. Co. Ag. C 
r . Z r . T i ) C^h^CDTC^tiC^m*)*^©^ 

m^^i^^rtihUn : 0 . 00 1wt%*?®. Fe:0. 
0 0 1 w t C o : 0 . 0 0 1 w t A 

g:0. 0003wt Cr:0. 0005wt 

%^m. Zr:0. 0005wt T i : 0 . 0 

0 0 5wt%*il. ^^C^«Ctl6CDlfllXt*2^«± 

(D^iW^o . 0 0 0 3 w t -^(D^m^^^^ 
r-s^jri^ Ctif^<D7um(Di.>-rini)^i^^. Mn : 0. 

5wt%*ix.. Fe : 0. 03wt%W±. Co : 0. 

1 w t %Mx. A g : 0 . 1 w t C r : 0 . 0 
1 w t Z r : 0 . 0 1 w t %m^. T i : 0 . 
0 1wt%Jg^^<b. ^Sl^^icn6cDiaX^i2fi« 

m^:^5ffiT'reo tifor. Mn : 0. 00 1-0. 5w 
i%. Fe:0. 001-0. 0 3 w t . C 

o:0. 001-0. lwt%. Ag:0. 0003-. 
0. lwt%. Cr:0. 00 05-0. 0 1wt%. 
Zr:0. 0005-0. 01wt%. Ti :0. 00 

0 5-0. 0 iwt%(Dm^^fbmiRLfcimxftt2mki 

±^^i+rO. 00 0 3-0. 7wt%<h-r'So t^:^.' 

[0018] iwrn) m9m^^<Dmm^mmf)^3 o p 

fif-^r. -ecD^Wfi?:3 0 p pm«TiT^o :$:^tC 

46%^r . mm^mm<om^ Li^mmiit 2 o p p muir. 

$e»tcM$Ll^®ffl«l 5 pprnfeiTTi-So 



[0019] (*^) *^^©*3^Wfi*s 1 0 p p m 

^cS. fie-:>r, -e®^Wfi?r 1 0 p pmiUTi-rSo 
^K:teur. 7k^^W«<7)S*Ll,^®Hl*5 p pm« 
T- S'btcMSL/t^ffiHlia p pmttT-C&^o ife*>\ 

tf^i^Jtctet^r [H]'[o] = 3-100 ©lEfflccfS 
oci*s-C*S ( CH] :-^4HC$«§*a2.*«a 
(ppm)> [O] :'^tpic-^$tl^m^m.(pp 
m) ) . 

[0020] (Sn) CuetitCH^Ur, *)^t,>«M 

*afi&^ffl«r3 6K:|oi±3-a-^, 0. oiwt%*i§-c» 
^05sl!l^*^/^3 < . 8. 0wt%*M^-5il»rajjni*J 
»l/<^cO, 2Sm*®<ST*>7t^<)5:-5o tSo-C. Sn 
CD^W««0. 0 1~8. 0wt%i-r.2>. 

[0 02 1 ] *^B^cc0^6a5^^{i. mmmMcj;:r>x 

piti-c4>s. cnw^i-fc^). i^p^EM^sffl-tiT, mm 
'^mmxmm L/c5~30mm©/?s ® »4«^«i*aa 

[0022] 2|s:^l«tC^S^^^l*«iraffl^f4< ?feKE 

«StB*5CN i -S i{t^%^WtH5-tir^{bSn-S/c 

^{bJ!iai{Cj;or@?gL./cN i is i ^+:»KWtii3-lf 
*i. N i RO'S i ©^i)nS*iiJ>^cl,>«^-?'«fmS*5^!5c 

t,\ ?§t*{b«iaRO'B#?J!lMS©^m*N i RS>'S i ©^ 

6 0 0 'c Ji(±©sa*^ 6 , '^m^Mw^^m c ^ m^jc 

«-5-©#Hmsa* 6 5 0 'CJilii-rSC iAiMS L/ 

2|s^i8©^^©B^j!iffi^m*. j]nsstjaS4oo 



C5) ^mW- 1 1 -2 56256 

8 

~6 0 0-C. «H!F^ra5~6 0 Oi»*Sffl-rn«J:C^. 

[0 02 3] Sfc. *f6Bj©^#iJ^xJiA!iSJ:03^«^ 

if -SI»Mii^^f^rt>J:l^= ?ftJiJhO©ii-^©ttix* 
«. ®/f©jlfei>*-C3~8 0%*SM^rS)€>. ^Jmii 

2oo~5oo-cx5 5)— 5 mfi^m^ (mm^ms. x 
8 0 o-cx 1 0-3 0 o#^ {imwmws.y-mmk. 

iya>\y^')>if. T->Vg >T^-';>i'^C<f:©XS 
[0024] J:IB© J: -5 CC, ?ft^±»3 Xlil^^KiaiO 

•rn©iSMrffl(<>-sJ^^ic*it,^-cfe. -e©iiii:)3[6itc^ 

tf'5:»«»i®{C*JW^SJl:^l6l©,*SB^a*5S*5 2 0 ymJii 
20 T-C*ntf )&*s, EE?SJjnx^©Ji;*:(c#-ot:iEjS 

«. C©«/l:/^|^iJ^C*it:t•5*gS&S*S2 0 MmJ^T-C* 
n«J:t,^ «©tSSiHLS*S2 0 Mm4@^.5<k. ;^5f> 
b->i^MXOfc<!:t©«0©^**^^t<)^j:.2.. S/c, 

X ^? > b- > i^f^©ft If j!jnxB#(cft tf gq^ctet i-c, + p > 

«t>> -^©*S^tea« 2 0 M mWT-CabS C <h*4MS O 
30 ;^5»>b->i^flnX^©«0. ftlf*DX^©)ia^<a, 

fllfg|5©Si)nS01feK©.'^?.*^e>«> *SH^«tS»l 5 Mm 
«T*5J;'3M$0< , 1 0 /imtlT-e«)-5Ci*i$6CC 

W©ai^^»x > i^finxtt fc^-r * 0 . X > 

[0 02 5] :*:^©ffljit?*€>'J-F7U-A». S 

i =f- -y-^(Dm^-f^ y 'r--iy>^T.mci6i.>X2 0 0~ 
3 5 O'CtcJJUMSn-S, ■7'('ir'^>7'-< >i*'©Xg(c*5 

40 c»-rB> J)ni»B#©K<b*E$±-r5fctoK:ii^{*^fg-* 
3Sig^:yxjfei©^N^{btt:^fflm-c})ni^3n-S*5> tt]^. 
iP'N©:AcM©«A*^^KP;5±-r i^^MUt^fcJ?). 

i-3'r^fb^^t:t-5.o 'J- u-A©^ffi(c^fSu/c 
bMi e« <!: ©P^©ffi«r^S*nat ^ ilS}B§*- JbT" 

1 C©ftfltt^^U<fiT3-t±-2>o C©ft: 

to. •;-F>'u-A(cfflt,»&i«^cc». ffii{bli©S«tt 
50 *sSS%i!«!Kf14<!:!&S, *^^©^iSfI$*s. ttJ.Cx|g 



\ 



(6) 

9 

¥^5fI3 (Ra) f)^0, 2 ummpi. Xti^A^^ (R > 

T-r^o C<D,^.i)^fb. mmmSkt. Ra: 0. 2 /im« 
T. 3&^-:>Rmax: 1. 0 uml^Xr^$>^C tf)m^L 

[0 02 6] 5 :^^m^^(iC^(<^X{t. J^±a!-< 
/cTC^tii^&C, B. Ca. Sc. V. Ge, As. S 10 

r. Y. Nb. Mo. Rh. Pd. Cd. In. f^±S 
Ttm. Hf. Ta. W. Re. Os. Pt. Aut^^f)^ 

hMkm 1 2 SW±CD7U^>S:S7cS 0. 0 0 0 

lwt%— 0. lwt%. ^itO. OOOl-'O. 3w 



1 1 -2 56 25 6 



10 



[0 02 7] 

(mmm i > 

No. 1-24 CDffl^CD^^^ i; -7' h ;l/*FtCck 0 
t/^^^^-^iUKtCgljgU. iiaSOmm. tig 
0mm. &$2 0 0mm(Dmm^i'^mLfCo */c. Si^a 

-yfc (No. 23^|^<) o 
[0028] 

mi] 



Na 


Cu 


wtX 






wtf 


S n 
wt% 




wt? 








H 

wtppm 


O 
wtppa 


1 


Bal. 


0,15 


0, 07 


0.05 


0. 01 




0.0005 


Se:0. 00005 
Te: 0.00004 
Sb:0. 0001 
Bi:0.0001 


Pb:O.O003 
C : 0.0003 


P :0.0005 
Al: 0.0006 


Mn: 0.006 
Fe: 0.003 
CriO.OOl 


0.8 


8 


2 


Bal. 


0.4 


0.14 


0.15 


0. 04 




0. 0005 


Se: 0.00005 
Te:0. 00004 
SbtO.OOOl 
Bi:0. 0001 




Alio: 0008 


Fe:0. 007 
Zr: 0.0007 
Ti:0.QQQ6 
AgtO.OOOS 


1.5 


13 


3 


Bal. 


LO 


0,2 


0.5 


0. 03 




0. 0022 


Se:0. 0002 
Te: 0.0001 
Sb: 0.0003 
Bi:0. 00008 




P :0.05 
Al:0.01 


Mn:0,06 
Fe:0. 012 
Co:0. 01 
Ag:0. 008 
Cr:0. 009 


0.6 


20 


4 


Bal. 


1.8 


0.4 


0.5 


0. 08 




0, 0022 


Se:0. 0001 
Te:0. 00005 
Sb:0.0004 
Bi:0.0003 


Pl):0.004 
C : 0.0001 


P :0.01 
Al:0.05 


Mn:0. U 
Fe:0.02 
Co:0,06 
Ag:0.01 
Cr: 0.0007 


0.9 


21 


5 


Bal. 


1.8 


0.4 


4.5 


0. 12 




0. 0030 


Se:0.0001 
TerO.OOOl 
Sb:0. 0002 
Bi:0. 0003 


Pb: 0.0025 
C : 0.0003 


P rO.OOS 
Al:0.0006 


^18:88? 

Cr:0.001 


1.5 


8 


6 


Bal. 


1.8 


0.4 


1.05 


0.25 




0.0035 


Se:0. 0007 
Te:0.0007 
Sb; 0.00012 
Bi:0. 00005 


Pb:0.0030 
C :0.0005 


P :0.003 
A1:0. 0001 


Mn:0.005 
Fe:0.003 


1.2 


12 


7 


Bal. 


1.8 


0.4 


1, 15 


0,5 




0. 0033 


Se:O.OO05 

ili8:8Sf 

Bi:0.0001 


Pb: 0.0015 
C :0.0004 


P : 0.0004 
A1:0.15 


Mii:0.008 
Fe:0.Q03 


2.2 


6 
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s 
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wtJt 
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o 
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Bal. 


1.8 


0.4 


0.25 


1.5 




0.0011 


Se:O.00O2 
Bi: 0.0002 


Pb: 0.0030 
C :0.001 


P :0.009 
Al:0.03 


Mn:0.02 


2.2 


3 


9 


Bal. 


2,5 


0. 55 


1.25 


0. 15 


- 


0.0010 


Se:0.0005 
Te:Q.0004 

OU . U. lAJ ItJ 

Bi: 0.0005 


Pb:0.0025 
C :0.0005 


P :0.05 
Al:0.02 


Fe:0.^^ 


1.8 


6 


10 


Bal. 


3.2 


0.7 


1.3S 


0. 21 


- 


0. 0022 


Se:0.0004 
Te:0. 0007 

OU . VJ, LAJ 1^ 

Bi: 0.0003 


Pb:0. 0026 
C : 0.0006 


P :0.03 
Al:0.05 


Mn:0. 07 

F€:0, 025 


2,2 


5 


11 


Bal, 


1.8 


0.4 


1.10 


0.51 


0.02 


O.0015 


Se:0.001 
Te:0,001 
Sb-0 001 
Bi:0; 0003 


Pb;0,040 
C :0.0007 


P :0.04 
A1:0. 0006 


Mn:0. 01 
Fe:O.005 
Ag:0. 007 


2.3 


4 


12 


Bal. 


1.8 


0.4 


0.43 


0. 50 


0,5 


0.0028 


Se:0.0005 
Te: 0.0001 
Sb:0. 0007 
BhO.OOOl 


Pb:0.035 
C lO.OOll 


Alio; 0013 


Mn:0. 1 
FerO.Ol 
Co:0. 05 
Ti:0, 005 


1.9 


7 


13 


Bal. 


1.8 


0.4 


0. 55 


0.44 


4. 05 


0.0038 


Se:0. 0002 
Te:O.0001 
Sb; 0.0008 
Bi:0.0002 


Pb: 0.051 
C :0.0009 


P :0.01 
Al:0.01 


Fe:O.Ol 
Cr:0.05 
Ti:0. 005 


1.8 


9 


14 


Bal. 


1.8 


0.4 


1.32 


0. 22 


7,26 


0.0055 


Se:0. 0003 
Te:0. 0004 
Sb:O.0008 
BuO.OOOl 


Pb:0.0027 
C :O.00C7 


P :0.0O4 
Al:0.0022 


Mn:0.02 
Fe:0, 03 
Co: 0.02 
Zr: 0.005 


1.1 


13 
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♦ 
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Sb:O.OO03 
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MM 
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27 


16 
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4. 5* 


1.2 * 
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0. 12 
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Pb:0. 0026 
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5 


17 
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L8 
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O.O06* 
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1.2 


10 


18 


Bal. 


1.8 


0.4 


1.05 
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Sb:0.0011 
Bi:0.001 


Pb:0.02 
C :0.0002 


P :Q.01 
Al:0.005 


Mn:0.007 
Fe:0.007 
Zr:0.001 


1.0 


12 


19 
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1.8 


0,4 


0.65 


0. 12 


9.0* 
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Se:0. 0007 
Te:0. 0003 
Sb:0. 002 
Bi:0. 0005 


Pb:0.01 
C :0.0002 


P :0.008 
Al:0,005 


Cr:0.002 
Ti:0.003 


1.4 
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1.8 
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0.46 
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Co: 0.05 
Zr: 0.005 


1.5 


8 


22 


Bal. 


1.8 
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0,44 
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[ftCfgP^fil] CE SMO 0 0 2#]lt^*4tttf|*,^'^ 
tai^S^Tl^^BMftWSftritil 0mm. S^3 5 
mmCDiS.^>t*«3^. S^S^f^B^STJftgKiStiRH - 
3 0^^l\ 1 To nCDlwSrfflCf4^S0. 2 5mm(D 

^i^cc. #K3f4{coc^r5firo<Di5?3f4«:fflc^-cK®i 

[0054] <P:ilJS*>i^m?:^9 tc^-To 

[0055] 

[^9] 



^9 : ^||i3KL^i:/^9?S^Sitr*tfimXi5cDan^n<DS§^ 
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No. 




Mm 




27-1 


4 


3 




27-2 


7 


5 


mm- 


27-3 


12 


7 




27-4 


17 


8 




27-^ 


23 * 


11 




27-6 


30 ♦ 


14 





CO 05 6 ] M^fiSA^2 0 iumJaT-C&-5.No. 2 7 

-1-No. 2 7-4{c*j(,ir«. xa'>b->d/yN*y© 

ateS*^'2 0 ym?:iS^SNo. 2 7-5RVNo. 2 
30 [0 05 7] (*Si««l4) 

<m^<T>m'^>nMm2ici6\.^xm^^ic^ o . 2 7s?*sf 

^fflC^/c, 3^;Ui^ii|J:i3 1 0 0m(D(4gJ:0 2 5mm 
X5 OmmODIS^K-^^OWb. ffl^O^^cStiTfi-Cif 

SS?rai*tfi-\ ^]n«5l^*4iUfc. §iim«:ot,^-ci*m 

^X^^m^^5-W^g (VGSiESCALAB-2 1 0 
D) riiJSL (Mg. Ka. 1 5 kV. 2 0mA) . V] 

©tb (O 1 s ) / (Cu 2 p) liSiiSiytt^jO. 4 

[005 8] <5Sii:^a>iiiTtcs^-r:^a-c®?^tiiims 

suras «rffl'J5eLlfc. S^©5<l©l*SimJCJ(3f|SI 
50 MfflSSdSS (Ta y 1 o r H o b s o nSt) 



(14) 



25 



fc. ^®iies©5e«wj I S-B060 1 (mm 
[0 05 9 ] mim(Dmm\±] 3 0 o'Cicm^uc:)-^ 

V h:7"U- h <SE F IttS^!^■? h::^U- hHHP-4 

0 1 ) (D±t,c^mmm^(D^i^^m'^^x 3 o^rsmm 
Ltc. m^mrsi^m. muio^tsio. TUiswrHzf- 

htt«f— (xy-xANo. 8 10) *?g«lt, iS 

% tc ^ I ^ tijj&s u r 7- - yii&mm^o:>mim<Di^m(Dmm 

twmbfc. %*J. hT-u- I'«:j:SJn]?^JR(yf5l* 

[0060] <Slliftm>*Sm«:« 1 0 iCijkt. 
[0 06 1 ] 
[«1 0] 

« 1 0 : ^mtstwtfmffimmo^m^ 





Ra 


Rmax 




No, 


ACQ 






27-7 


1 0.06 


0.35 


o 


27-8 


0. 12 


0. 74 


o 


27-9 


0.25 ♦ 


1. 16 


X 


27-10 


0.44 * 


2.8 


X 



10 
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[0 06 2] ^ffilI3*SRa : 0. 2«infelT. Rma 

x: 1. 0 /imJi(T-r*-5>No. 27-7S:CKNo. 2 

±te®H=SrM^-5N o. 2 7 - QRZ^N o . 27-10 
[0 06 3] 

i'®!t$i4?:?iSTS i i 4> tc. 7. > f> ^JnXM ( X 
[0®©®Wj:l5iB«]' 

[?f#<D|JiW] 
1 




m2] 



m 




m 


1 


I.. 



(72)^B^^ m 



